Effects of systemic and local CXC chemokine administration on the ethanol-induced suppression of pulmonary neutrophil recruitment.
Acute alcohol intoxication impairs the neutrophil response to intrapulmonary infection, resulting in impaired host defense and increased patient morbidity and mortality. We recently showed that intratracheal (IT) chemokine administration promotes pulmonary neutrophil migration in rats and that this process is enhanced by systemic administration of the Glu-Leu-Arg (ELR+) and CXC chemokine cytokine-induced neutrophil chemoattractant (CINC). Here we hypothesized that exogenous chemokine administration would mitigate the suppressive effect of alcohol on neutrophil recruitment into the lung. Macrophage inflammatory protein-2 (MIP-2), a rat ELR+ CXC chemokine, or live Klebsiella pneumoniae (K. pneumoniae) was administered it to induce alveolar neutrophil migration in the absence or presence of acute ethanol intoxication. Depending on the experimental protocol, rats received either intravenous (IV) CINC or IT chemokines (CINC and MIP-2) 20 min after it MIP-2 or K. pneumoniae. Rats were euthanized 90 min or four hr after the first IT injection for sample collection. Neutrophil counts were significantly elevated in bronchoalveolar lavage fluid (BALF) of rats receiving IT MIP-2 compared with vehicle-treated rats, and this response was significantly decreased in animals pretreated with ethanol. CINC IV enhanced the neutrophil response to IT MIP-2 in both the absence and presence of acute ethanol intoxication. In rats challenged with K. pneumoniae, ethanol pretreatment significantly reduced BALF levels of CINC and MIP-2, suppressed alveolar neutrophil recruitment, and decreased whole-lung myeloperoxidase activity. CINC IV did not alter BALF neutrophil counts in the absence or presence of ethanol administration 4 hr after IT K. pneumoniae. Alternatively, IT chemokine instillation partially restored BALF neutrophil recruitment but not whole-lung myeloperoxidase activity in ethanol-treated rats. Ethanol significantly inhibits the pulmonary inflammatory responses to both MIP-2 and K. pneumoniae. Exogenous chemokine administration may be a useful means to enhance host defenses in the ethanol-intoxicated host, although the results of this study also indicate that ethanol intoxication can impair neutrophil recruitment, independent of its effects on local chemotactic gradients.